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Abstract of JP20021 77922 

PROBLEM TO BE SOLVED: To provide a method which is used for recovering valuable materials from 
a discarded printed board such as waste package board and in particular, capable of effectively 
separating and recovering such valuable material, more specifically, metals. SOLUTION: This method 
for recovering valuable materials from a discarded printed board consisting of a resin part and a circuit 
part, comprises dissolving and separating a resin component in the resin part also containing glass 
fiber or the like and thereafter, dissolving metals which are constituent components of the circuit part, 
to recover the metals from the discarded printed board. 
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(54) METHOD FOR RECOVERING VALUABLE MATERIAL FROM DISCARDED PRINTED 
BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method which 
is used for recovering valuable materials from a 
discarded printed board such as waste package board 
and in particular, capable of effectively separating and 
recovering such valuable material, more specifically, 
metals. 

SOLUTION: This method for recovering valuable 
materials from a discarded printed board consisting of a 
resin part and a circuit part, comprises dissolving and 
separating a resin component in the resin part also 
containing glass fiber or the like and thereafter, 
dissolving metals which are constituent components of 
the circuit part, to recover the metals from the 
discarded printed board. 
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• NOTICES • 
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CLAIMS 
[CWmd)] 

[Claim I] The method of coOeetins the valuables from the dscarded printed dvcuit board which 
is characterized by dissolving and collecting the metals which constitMte said drcuit section 
after carrying out dissoMion separation of the resinous prindple of said resin section among the 
renn sections and the cireuit sections which are a method of eoOectingtho vahnbles from the 
dwcarded printed circuit board, and constitute said printed cireuit board 
[Claim 23 The method of eoOecting the valuables from the dsearded printed circuit board 
according to claim I usmg the a pp roac h of making a resinous principle the approach of carrying 
cut dssdution separation, and earryaif cut heating / pressurization hydroxybtion processng. 
(CImh 3] The method of eoBftcting the valuables from the discarded printed drcut board 
•ccordng to claim 1 or 2 for dissolving and collecting the metals wWch constitute said circuit 
sectwa after exposing the metal side of the circut section which carried out <£ssolution 
separation of the resinous principle, and was covered in the resin section. 
[Claim 4] The method of collecting the valuables from the (fiscarded printed circuit board 
according to claim I to 3 for carrying out the sequential dnsohition and eoOecting the bese metal 
and r»b1e metals which are metals which constitute the drouit section according to an iraSviduaL 
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[0008] 

[Problemb) to be Solved by the hvention] As mentioned above, in crushini / <fi»solutton 
approach of a waste substrate, if it is gpng to gather metelad recovery, end a waste substrate 
must be crushed nwutdy and wBI bo crushed minutely in this way. reuse wD become difficult 
On the other hand, if it is **** crushing end a waste substrate is cleared up. metaled recovery 
win faD. Moreo v er, if the aqua repa which (fissolves both the method of raising, noble metols. and 
base metal for recovery « coincidence forcibly was used since the mixture Squid of noble metals 
wtd base metal would be obtained, the (Semma that a separation process became compScated 



DETAILED DESCRIPTION 

[Detailed Description of the tnvention] 
[0001] 

(Field of the Invention] This inventMn relates to the approach of separating and coOecting 
valuables from printed circuit boards (henceforth a waste substrate), such as a cfisearded 
package substrate, effectively. 
[0002] 

[Description of the Prior Art] ConventionaDy, crush printed circuit boards, such as a discarded 
package substrate, and they made the substrata produce a crack etc and alter exposing the 
cross-secUon part of tfw base-metal circuit formed in the support of a substrate etc. they were 
coDecting base metal and noble metds. 

[0003] After dissolving a metal, using a sulfuric add ar>d the mixed acid of a hydrogen perorid e 
as the recovery approach of such a metal the method of separating and collecting these metals 
is indicated by JP.51-6I24A In case the metal which constitutes a drctit is dissolved, in order 
to raise metaled recovery, in JP.1 t-3S020A strong acid, such as a nitric acid, a hydrochloric 
acid, and a sulfuric acid. etc. is used. and. recently, cyanides is used. 

[0004] Moreover, in JP^-S8725A JP.tO-296225A etc.. the approach of crushing and sifting 
out after heating a printed circuit board at 800 degrees C or more is indicated, in JP.2000- 
1041 26 A after crusKng a printed circuit board, it heats at 1300-1600 decrees C at a meitinc 
refinement furnace, and the approach of carrying out melting separation etc b proposed 
[0005] However, since detailed-tzation pror«sses and package-tzatien is advancing quicMy. if it 
is going to process a waste substrate using pincEng / dnsohition approach, conventionally, only 
by grinding processing of extent, a printed drcist board is difficult to expose most metal sides of 
a circuit, and it must crush it more finely In recent years. Therefore, vnhding activity cost 
increased and has caused aggravation of cnjshatg work environme n t and eompGcation of a 
frmdms procosSi 

[0006] Moreover, exposure of the base motal sMch eonst^utes the orcuit tends to become 
imperfect and it is becom i ng dMicult to acquire the recovery effectiveness of the same metal as 
usual. Moreover, in separation / washing activity of tho sekitian si the metaled dissokjtien 
process that the waste substrate made deUSed constitutes a circuit the more crushing 
progresses, wsshing tended to become imperfect and the more the waiting cost is increase- 
ized Furthermore, the mixed state, therefore reuse which were growMl minutely do not progress, 
but reclamation processing of the non-dissolving mixture which consists of synthetic resin 
crushed minutely and a glass f2>er b mainly carried out 

[0007] Although the gbss f*er which is the st4>port component of a waste substrate, on the 
other hand, needs whorwver [ of 800 degrees C or more which receives a heat shock / high 
stoving temperature ] with heatir« and a screen separation method at the time of cooling, 
separation of a metal component cannot be completely performed at the wind selection process 
using a specific gravity <fifference. Even if it dissolves for every separation matter, it becomes 
the sokjtion with which each motal component was mixed and the complexity of a purification 
process is rwt canceled but scorification b the way of thinking of collecting the meUls 
accortSng to iraSvidual from an alk>y, and is hard to be catted approach of carrying out separation 



[0009] 

[Means for Solving the Problem] Thb invention b made n order to sohre the a 
tacMea) problem. ar«l it offers how the metal which forms a drcwt b recoverable eHieient 
where noble meUb and base metal ere moreover dinded in the approach of coDecting vriuables 
from a waste substrate, without crusNng a waste stibstrate mar«Aely. 

[0010] That b. thb invention b a method of collecting the vakisbtes from the dbcarded printed 
cnuit board. »id among the resin sectiora ar>d the circuit sections which constitute the above- 
mentioned printed cireuit board after it carries out dbsokition separation of tho resinous 
prmciple of the above-mentioned resin section, it b a method of coOecting the vakables from 
the discarded printed eircut board which b characterized by dissolving and collecting the metals 
whbh constitute the above-mentioned circuit section. 

[001 1) It is using ttw approach of carrying out heating / pressurization hydriixylation processing, 
for exanple. although especbDy the approach of canying out dbsokrtion sep8r8tx>n of the 
abeve-merrtmned resinous principle b not Bmited in the method of coOecting the above- 
mentioned vak«bles. end after exposng the metrf side of the circuit section which carried out 
<fissolution separation in tho above-mentioned resinous principle, and was covered in the rtKjve- 
mentioned resin section, it b dewrablo in dbsdving and coPocting the metal constitute the 
above-mentioned circuit section. Furthermore, in case dbsolutbn recovery of the metal b 
earned out it b desirable to carry out the sequontbl dbsohrtkxi and to collect the base metal 
and noble metab whbh are metab vthich constitute the circuit sectmn according to an indrviAial. 

[0012] Thus, a water solution can be made to be able to contact heating and pressurizing a 
wasta substrate within a reactor, the synthetic-resin component which corwtitiites the resin 
section can be changed from a sotid-state to a liquid, it can dssocbte with a gbss fSjer. and 
these metab can be efficientiy collected by adopting the approach of dbsolving the metal 
component which constitutes e circuit from space whkh this produced. 
[0013] that b . it become usabb [ common adds such as a hydroehlorie acid wKeh the tooth 
space which the resin section occupied serve as space by the above-mentioned approach . can 
be contact to a s<Ajtion in a k>cation drectfy countless to c oin ci dence . do not dbsotve nobte 
metab since base metal . such as copper which formed the circuit within tho substrate . mli be 
in the corxfitkjn be exposed to spaee from tho condHion covered by resin . bU dbsolve only 
base metal . ] . It becomes unnecessary consoquendy. to be able to use an aqua regja. a 
cyarwdation salt etc. to be able to <fissolvs noble metab. and to separate noble metals from the 
iraxed liquor of base metal and noUo metab Bie before after the dissolution / separation of base 
metal. Therefore, base metal and noble metab can obtain the solution separated from the 



[0014] Moreover, the tane amount which the dbaobtion takes at the same time the need of 
making c o ncent ra tion of a aohition into high concentration in order that the aobtion which 
dissolved the metal Ike before sirwe it was easily quick in the metal which exposed the sohition. 
and many locations and eoineidenoo was contacted may tfssolve the metal of tho badi (inther b 



volume and it can carry 
concretely. 

[ooiS] 



out Hereafter, the gestalt of operation explains this invention 
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[Embodiment of the Invention] Among the resin sections and tho circuit sections which 
constitute a printed circuit board, this invention b a method of codecttng the vahj^les from the 
discarded printed circuit board which b characterized by ifissolving and collecting the metab 
which constitute the above-mentbned circuit section, after canning out dissohition separation 
of the resinous principle of the above-mentioned resin section. 

[0016] Hereafter, this invention is expbinod based on a drawing. Drawing 1 is tho chart Fig 
showing each process in the method of collecting the valuables frwn a printed circuit board tfiis 
invention was discarded drawH}S 2 is the flow Rg. showing the flow of the matter in a resh 
dissolution washing process, and drawing 3 is tho fk>w Rg. showing the flow of tho matter in a 
basc-metal dissolution washing process and a noble-metals tfssolution washing process. 
(0017) As shown in drawing t . the method of collecting the above-mentioned vakjablos of this 
invention consisU of the resin dissohrtion washing process, the base-metal tfssohrtion washing 
process, and the noble-metals <£ssokJtion washing process. 

(0016] in this invention, a resin dbsolution washing process is performed first the corxkictor of 
the monolayer in which the semicorxJuctor chip was carried as a target waste substrate by this 
invention, for example, or two or more byers — the package substrata whbh has a circuit b 
mentioned. 

[0019] As these waste substrates were mentioned above, it cortsists of the resin section and the 
circuit section, and as for the resin section, the gbss fiber etc. b usually contained as 
reinforcing materbb other than synthetic resia As a resinous principle which constitutes the 

"do resin, etc. 



resin section, an epoxy resin, phenol resia polyimide resin, polyamide resm, 
are mentioned for example. Moreover, the circuit section consista of base metal, such as Gu. 
alumkium. nickel, and Or. and noble metab. such as Au. Ag. and Pd and nobb metals, such as 
Au, are formed as a protective layer for protecting the part which a circuit exposes from 



[0020] In the above-mentioned resin dissolution washing process, as shown in draw|ng,2 . where 
aD the valves are dosed a waste substrate b put In into a reactor 1. After opening Vahres 5a. 
Sd. and So. operating chemieab feed pump 2a and poia^ng in a resin sobtion into a reactor I vb 
the heat exchanger 4 for preheatinga from the resb dssohjtion cistern 3. Valves Sa. Sd and 5e 
are dosed, a reactor 1 b made into a seaGng condition, witfi the heater means formed in the 
reactor 1. a reactor t b heated and pressurized and the rednous principle which constitutes the 
resin section of a wasta substrate is changed mto a Gqiad eorxfition from a soGd state. 
[0021] And after opening valve Sb and carrying out filtration separation of the Bquid component 
and solid-state component in a reactor 1 with a filter 9. the steam wMch opena the pertetrant 
remover and/or Sf of valves which open valve So and are poured 'm from the penetrant remover 
tub 6 with penetrant remover perfifdon punp 2b. and is poured in washes the sdid-state 
component on a reactor 1 and a filtor 9. In addition, the above-mentioned liquid component is a 
mixed liquor otiieGt with the redn sohition used for the dissohjtion of the resinous principle which 
dssdved at the above-mentionod heating / presstrization process, and this resinous principle, 
and the difference of spedfie gravity can separata tMs Bquid component into water and a pitch 
sohition product Moreover, the above-men t ioned sdid-state component b the dbsohition 
residue containing a glass f9»er and the metal (base metal and noble metals} which cortstitutes 
the circuit section. 

[0022] The hatch way for carrying in a waste substrate to the interior is prepared, and the 
reactor I is corrected to the heat exchanger 4 for preheatings. a filter 9. and a trap 8 through a 
valve and piping, respectively. As such a reactor I. the autocbve wihich b exceDent in an 
elevated temperature, high pressure, and an airtight property can be mentiorted. for example. 
(0023] As for the above-mentkined resin solution, it is desb-abb that they are the water sokiUon 
50 which contained alkali chemicals to the waste siiistrate 1 wei^t section - the 100 weight 
sections. As the above-mentiorwd alkali chemieab. for exampb, a sodium hytk^xide. a potassiun 
hyd-oxide. etc. are mentioned, and as for the pH. being adjusted to 6.5 to about 9.0 Is desirable. 
[0024] Whenever [ stoving temperature / of a reactor t ] has desirable 260-500 degrees C. and 
ita 320-460 derses C are more desirable. Although a resinous princqib can be completely 
dbsdved if a resinous princide may iiiDy be unable to be dissolved as whenever [ stoving 



temperature ] is less than 260 degrees C, and wfwnever [ stoving temperature ] exceeds 500 
dep-ees C on the other hand in order to prevent breakage of a reactor 1, it is necessary to 
cortsider as very large-scale equipmerrt. and a problem arise* in respect of cost The occunHng 
gas can be (fischarged outakle vb a trap 8 frm 5d of valves, fri addition, if whef>ever [ stoving 
temperature ] (reaction temperature) b rabed at 295 degrees C or more, the issdution rate of 
a resinous prindpb will improve. The rebtkxi between reaction temperatu-e and weight 
reductkm of a bminated circuit board (N-PGA waste substrate) b shown in the fdlowing table I. 



[0025] 
[Teble 1] 
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[0026] As for the pressurization of a reactor 1. it b desirable that it b 12-25MPa. and it is more 
desirable that it is 14.6-23MPa. A reactor 1 may be damaged if a rednous principto may fi«y be 
unable to be dissolved as pressurization is less than 12 MPas. and pressurization exceeds 

25MPb(5) on the other hand 

[0027] As for heating / pressurization time amount of a reactor 1. it is desirable that it b 10 - 
120 minutes, and it b more desirable that it is 20 - 40 minutes. If a resinous principle may fully 
be unable to be dbsolved as heating / pressurization time amount is less than 10 minutes, and it 
exceeds 120 minutes en the ether hand since most advance of the dbsohJtion of a resinous 
prviciple wiO no longer be seen, if it continues more than thb. decEno h working effidency will be 
caused. 

[0026] By heating and pressurizing the waste substrata carried in into the reactor 1 Mth a resin 
sohition on such condtions. the resinous prindpb wfach eonsttbitas the resin section in a waste 
substrate can decompose even into the liquid condition of a tow-moiecubr condtion. and the 
resinous principb ar>d gbss fiber wWch eortstifeuted the above-mentioned ressi section can be 

separated. 

[0029] Subsequently, a base-metd dssdution washing process is p er formed As shown in 
drawif^ 3 . after supplying the dssdution residue of tho wasta substrate picked out from the 
reactor where all the valves are dosed to dbsohrer 10 at this base-metd dissohition washrng 
process, valve 15a is operwd a eommon acid b poured into dissdver 10 from the baso-metal 
dssdution cbtam 13 which stored tho sdution of base metd using eherdeab feed pump 12a. 
and the base metd which constitutes the efredt section b dbsolved Then, valve 1% b opened 
it filters with a filter 19. base-metd dissolution residue and base-metal content Kqdd are 
separated and base-metd content Kqdd is stored in bsse-metd dstem 17s. b addtion. in ease 
the above-me n t i oned base metd dssdves. gas oeews. but sfter this ps that occurred b 
washed through the gas-scnibbing tub 14. it b dscharged outside. 

[0030] Next after dosir« Valves 15a and 15b^ Valves 15c and ISd are opened the penetrant 
remover potred m by penetrant remover perfusion pump 12e from the penetrant remover layer 
16 and/or the steam which opens ISh of vahres and b poured in wash the base-metd 
dssohition residbe of dssolver 10. and wrastwv wastewater b stored in penetrant remover 
wastewater tub 17b. After this base-metal dssdution wsshing process is completed, aD valves 
are dosed again. 

[0031] As a comnon acid whidi dssolves base metai a hydrochloric acid, a nitric add a sulfiaic 
acid a phosphoric add, etc. are mentioned for exampb. For examdo. when using a hydrochtoric 
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men M • coRmon add. the concentration has J-destrable 6N. Therefore, ifthemh such an acid 
is stored in the base-metal Jissefcitioo dstem 13 and poured into dssolver 10. the techrugue 
warmed in order to shorten iSsseliitian tinio amount in that case is not efiminated. 
[0032] Subsequently, a nob l e ' m et als dissohition washtnf process is performed. At tMs noble- 
metaia dissolution wasMng process, as shown in drsw yig 3 . after openinf valve ISe. pourint ■ 
nobie-*metals solution into dissdver 10 from the noble-metals dissolution cistern 14 which 
stored the solution of noble metals using chemicsis feed pump 1 2b and <£ssolvinf the noble 
metals in base-metal cfissolution residue. ISf of valves is opened, it Oters with a filter 19. noble- 
metsb dissolutjon residue and noUe-metals content liquid are separated, end noble-metals 
content liquid is stored in noble-metsis cistern 18a. In additioa in case the sbove-mentioned 
noble metab dissolve, gas occurs, but alter this cas that occtvred b washed throuih the (SS- 
scnbbinf tub 14, it b discharged outside. 

[0033] Neit after closmg Vahras 15e and 15f, Valves 15c and ISg are opened, the penetrant 
remover potred in by penetrant remover per^ion pump 12c from the penetrant remover tub 16 
and/or the steam which opens 1 Sh of valves and b poured in wash the noble-meUb (fissolutwn 
residue of dbsolver 10. and washing wastewater b stored in penetrant remover wastewater tub 
18b. The above-mentioned noble-metsb dbsolution residue which remairrad on the filter 19 is 
the gbss fiber which was the comportent of f%>ergbss reinforced pbstics. 
(0034] As a solution which dbsolves the noble metals which cortstiUite the circuit section, an 
aqua regb. cyanidation saltrig in liquid, etc. are mentiorwd, for example. For example, as a 
solution which <fissolves noble metats. when using cyanidation salting in liquid, tfw concerrtration 
has desirable 0.01 - 1 mol/L Therefore, although such a solution b stored in the noble-metab 
dissolution cbtem 14 and poured into dbsolver 10, it does not eliminate devbing the technique 
wanned in order to shorten dbsolution time amount in that case. 
[00353 

[Example] Hereafter, although an example expbins thb invention, thb invention b not limited to 
these examples. 

[0036] h example I this example, valuables were collected for the waste substrate of a pbsttc 
package (BGA) substrate. P«awvig 4 b the sectional view showing a plastic package substrate 
typicaDy, the circuit section 22 which consbts of base metal such as copper, is formed on the 
base substrate 23 containing a glass f3>er. and the enveloping layer 21 which consists of noble 
metals, such as gold, b formed in the both ends which a circuK exposes. 
[0037] In this exaniple. after puttirtg the waste substrate (2.1 9761g/(sheeO) of the plastic 
padiage substrate of such a configuration into a reactor. lOOg of sodium-hydroxide water 
solutions acfiusted to pH8.5 was povred into this reactor, and it decompressed and washed, after 
heating and pressurizing and holding for 10 minutes to 320 degrees C and ISMPa. And it rinsed, 
after dissohnng the base meUl in dissolution residue (Cu) using a 4-N hy<jbrochloric acid, and 
subsequently, it rinsed, after dissolving noble metals (Au) with an aqua regb. Consequently, as 
shown in Table 2. to the following example 1 of a comp a rison performed with the corwentiorwl 
method. 434.1 6mg was recoverable. sirKO [ 271 times as many as thb ] gold was exposed from 
the beginning, a difference <fid not produce copper, and the same amounts as 0.03mg were able 
to be collected. 

[0038] After carrying out comparatively two waste substrates of the plastic package substrate 
of the same configuration as example of comparison 1 example 1. aqua-regb processing was 
carried out and base meUl (Cki) and noble metals (Au) were collected to coincidence. The result 
is shown in TMt 2. 
[0039] 
(Table 2] 
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[0040] as a result of processing the waste sid>str«ts (1.80957g/(sheeO) of a plastic paduge 

substrate wMch b (fifferent in example 2 exami^ 1 on the same eoncfitions as an example 1 . it b 

shown in Table 3 — as — the example 2 of a comparison — comparing — copper — 972 times 

as many 3501>4nig and goW as thb — 3.5 times — O.OWmg was recoverable. 

[0041] After carrying out comparatively two waste substrates of the plastic package substrate 

of the same conftguratien as aiampla of comparison 2 example 2, aqua-regis processing was 

carried out and bese metal (Cu) and noble metab (Au) were eolectod to eoineidenea. The result 

b shown in Table 3. 

[0042] 

[Table 3] 
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[0043] fci example 3 thb exanvle. valuables were eoOeetad for the waste siAstrste of a 
bnwiated evcuH board. OrawinaS b the sactiond view shewing a bminsted circut board 
typieaDy. on both sides of the resin insulating layer 24 between layers, two or mora byer 
bmrnatHigfonnation of the drouit 22 which oonsisto of base metal, such as copper, b carried 
out on the base substrata 23 centainini a glass fber, and the envelophg layer 21 whidi eonitsta 
of noble metab. such as gold, is fermed in the edge which a circuit eivoses. 
[0044] After puttaig into a reactor the waste subsbvto (9.2291 1c/(sheeO) of a laminated circuit 
board shown ai dr»win»5 . 67Sg of aedum-hytkwdde water sokitiens a^usted to pHS.5 was 
pemd into this reactor, and it daeompresaed and washed, after heating and pressurizing and 
holdmg for 20 Ranutea to 350 depees C and 20llff>». And it rinsed after dissolving the base 
metal n dbsoMion residua (Cu) using a 4-N hydrochloric acid, and subsequentiy. it rinsed, after 
iSssolvkig noble metab (Au) with an aqua regia. Censequentiy. as shown in Td)le 4. 12 times as 
many 6S3ms and gold as thb were able to eoOeet 1.5 times as many 2.969mg as tfib for copper 
to the following example 3 of a comparison p erfonned with the conventional method. 
{0045] After carrying eiA comparatively two waste substrates of the lameiated circiit board of 
the same confi0irBtion as example of comparison 3 example 3. aquanreg^ processing was 
carried out wid base metal (Cu) and noMe metab (AiO were collected to coincidenee. The result 
b shown in TAle 4. 
[0046] 
(Table 4] 
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[0047] 

{Effect of the Invention] If the method of collecting the vakiables fiwi a printed eircurt board 
thb invention was discarded b used so that clearly from the above explarwtion. the area which 
the resinous principle occupied will become space, the circuit metal part covered with the 
resinous prirwipte is exposed, the base metal which constitutes the circuit section can be easily 
(fissolved now in a common acid, and the separation dissolution of it with noble metab will be 
attained at the following process. For tMs reason, the recovery of base metal improves sharply, a 
separation proeeas with noble metals becomes unnecessary, and the contribution to industry is 
large. 
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* NOTICES * 

jra nd HCIPI ir* not rMpamibIt for aiy 
dMcts caoMd by thi list of thit Umlatioa 

1. This document has been transisted by coniputer. So the translatien may not reflect the original 
precisely. 

2. **** shows the ivoird which can not bo translated. 

3. hi th« drswinis. any words are not translated. 



DESCRPT10N OF DRAWINGS 
[Brief Description of the Drawings) 

[Drmwig 1] It is the chart Rg. showing each process in the method of colecting the valuables 

from a printed circuit board this invention was discarded. 

[Drowng 2] it is the system flow Fig. showing one example of the resin dissohltion wssMng 
process of this invention. 

fPrawini 3] h is the system flow Fig. shewing one example of the base metal of thb invention, 
and a noUemetals dissolution washing process. 

[Drawing 4] it is the seetiond view showing a plastie package substrate typiealy. 
[ Drawin g 5] It is the seetionri view showing a bminated drcwt board typically. 
[Description of Notations] 

I Reactor 

2a Chenucab feed pump 

2b Penetrant remover perfusion pump 

3 Re»n Dissolution Cistern 

4 Heat Exchanger for Preheatings 

5 a-d Valve 

6 Penetrant Remover Tub 

7 Heater 

8 Trap 

9 niter 

10 Oissolver 

II Gas Washer 

12a. b Chemicab feed pump 

12c Penetrant remover perfuNon pump 

13 Base-Metal absolution Cbtem 

1 4 Nobb-Motab DbsohJtion Cistenn 
15a-gVahre 

IB Penetrant Remover Tub 

t7a Base-metal cistern 

Wb Penetrant remover wsstawater tub 

t8a Nobte-rnetsls cistern 

16b Penetrant remover wastewater tub 

19 Filter 

21 Enveloping Layer 

22 Circuit Section 

23 Base Substrate 

24 Resin Section 
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